Key indicators: single-crystal X-ray study; T = 90 K, P = 0.0 kPa; mean (C-C) = 0.002 Å; R factor = 0.022; wR factor = 0.049; data-to-parameter ratio = 53.6.
Related literature
For related crystal structures, see : Bocelli & Grenier-Loustalot (1981) ; Papaioannou et al. (1990) . For the synthesis of the title compound, see: Armstrong (1948); Cowell (1996) . For the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data 
À3
Absolute structure: Flack (1983) and Hooft et al. (2008) , with 1724 Friedel pairs Flack parameter: 0.030 (7) Table 1 Hydrogen-bond geometry (Å , ). (Farrugia, 1997) ; software used to prepare material for publication: IDEAL (Gould et al., 1988) and WinGX (Farrugia, 1999) .
, whereas pure enantiomer I at 90 K has a volume per formula unit of 159.7 Å 3 , a decrease of about 1.6%.
The chloride analog of I (TADTAT; Papaioannou et al., 1990) crystallizes in the same space group as I and with similar lattice constants, but the geometries of the cation differ slightly (δ r.m.s. = 0.094), and the envelope flap angles also differ:
17.58° versus 32.6°.
There are no intramolecular H-bonds in I. However, all three H-atoms of the ammonium group participate in intermolecular H-bonding to form a three-dimensional network. These H atoms bond to three different anions [N···Br = 3.3046 (10), 3.3407 (12) and 3.3644 (13) Å] and to an ether oxygen: N···O1 = 3.0050 (14) Å.
Experimental
The earliest preparation of racemic and enantiomerically pure homoserine lactones was reported by Armstrong (1948) .
Cowell recrystallized I from methanol and provided the crystal used for data collection (Cowell, 1996) .
Refinement
Absolute configuration was determined by analysis of 1724 Bijvoet pairs: Flack (Flack, 1983 ) parameter = 0.030 (7), Hooft (Hooft et al., 2008 ) parameter = 0.035 (5) and P2(true) = 1.00. All H atoms were placed in calculated positions, guided by difference maps, with C-H bond distances 1.00 (C2) and 0.99 (C3, C4), and N-H distances 0.91 Å, with U iso = 1.2U eq for each C-H and U iso = 1.5U eq for each N-H, thereafter refined as riding. A torsional parameter for the ammonium group was also refined.
Computing details
Data collection: COLLECT (Nonius, 2000); cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO (Otwinowski & Minor, 1997) and SCALEPACK; program(s) used to solve structure: SIR2002 (Burla et al., 2003) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: IDEAL (Gould et al., 1988) and WinGX (Farrugia, 1999 Extinction coefficient: 0.0198 (9) Absolute structure: Flack (1983) and Hooft et al. (2008) , with 1724 Friedel pairs Flack parameter: 0.030 (7) Special details Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Symmetry codes: (i) −x+1/2, −y, z+1/2; (ii) −x+1, y+1/2, −z+1/2; (iii) −x+3/2, −y, z+1/2.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

